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1. Introduction.
In evaporated amorphous silicon dangling bonds exist. Then, electrical properties are dominated by these dangling bonds and one cannot obtain values as good as those of glow discharge silicon. Several attempts have been made to introduce atomic hydrogen in evaporated silicon in order to achieve the saturation of dangling bonds. Kaplan et al. [1] performed post hydrogenation of evaporated films by diffusing atomic hydrogen from r.f. and d.c. plasma. However, this method does not permit to introduce a uniform concentration of hydrogen in the films and the plasma tends to erode film surface leading to inhomogeneity in samples thickness.
Thus, several groups have tricd to hydrogenate samples during evaporation. Dellafera et al. [2] evaporated silicon in a plasma of hydrogen produced near the substrates. The H2 molecules were splitted into atomic hydrogen by applying high voltage with a Penning-like configuration of electrodes. Gangopadhyay et al. [3] utilized a microwave discharge tube. Grasso et al. [4] and Shindo et al. [5] dissociated hydrogen with ion guns. But [6] and Viturro et al. [7] cracked H2 gas in a heated tungsten tube at high temperature.
Our final goal is to produce good hydrogenated amorphous silicon tin alloys. Amorphous silicon tin alloys are attractive due to their potential applications in multiband gap solar cells structures because relatively narrow gap can be obtained with low tin contents [8] . 1 Up to now hydrogenated amorphous silicon'tin alloys have mainly be prepared by sputtering [9, 10] , sputtering assisted plasma chemical vapour deposition [11] or glow discharge [12, 13] . However As shown in figure 4 , crystallization temperatures Ter are determined from the point, C, where resistance rapidly drops. Insert of figure 7 represents the composition dependence of Ter for 0.5 ~ x ~ 0.6.
The obtained values are very similar to those measured for non-hydrogenated alloys [14] . Crystallization products are always crystallites of silicon and 03B2 tin. [17, 18] [19] .
These films are being further characterized by optical absorption and infrared absorption, the results of which will be described in a forthcoming paper.
